Abstract: It is known that there do not exist real hypersurfaces with parallel curvature tensor in quaternionic projective spaces. In this paper we classify real hypersurfaces of quaternionic projective space whose curvature tensor is parallel in the direction of certain 3-dimensional distribution.
Introduction
Along this paper M will denote a connected real hypersurface of the quaternionic projective space W P" , m > 3, endowed with the metric g of constant quaternionic sectional curvature 4. Let N be a unit local normal vector field on M and U; = -JiN, i = 1, 2, 3, where {J;};=r,2,3 is a local basis of the quaternionic structure of HP", [2] . Let us denote by 9' = Span{ Ur , r/,, U,) and by II its orthogonal complement in TM. Several examples of such real hypersurfaces are well known, see for instance [ 1, 3, 4] .
Let us denote by A the Weingarten endomorphism of M. J. Berndt [I] obtained the
Theorem A. Let M be a real hypersuface of W P"' , m 3 2. Then g(AII, 9') = {O] ifandonly if M is congruent to an open part of one of the following real hypersufaces of HP"':
(i) a tube of some radius r, 0 < r < n/2, around the canonically (totally geodesic) embedded quaternionic projective space W Pk for some k E (0, . . . , m -1).
(ii) a tube of some radius r, 0 < r -C n/4, around the canonically (totally geodesic) embedded complex projective space C Pm.
Let V denote the Riemann connection of M and R the curvature tensor of the real hypersurface. The covariant derivative of R is given by
for any X, Y, Z, W tangent to M. For any X. Y tangent to M we can consider R (X, Y) as a derivation on the algebra of tensor fields on M. That is, if T is any tensor field on M, then A similar condition involving the Weingarten endomorphism A has been studied in [ 61.
Preliminaries
Let X be a tangent field to M. We write J, X = #i X + fr (X)N, i = 1. for any X tangent to M. As JiJJ = -J/J; = Jk, where (i, j, k) is a cyclic permutation of ( 1. 2, 3) we obtain
for any X tangent to M, where (i, j, k) is a cyclic permutation of (1. 2. 3). It is also easy to see that for any X, Y tangent to M and i = 1. Y>ui (2.8) for any X, Y tangent to M, (i, j, k) being a cyclic permutation of (1,2,3) and pi, i = 1,2,3, local l-forms on IHIP.
Proof of the Theorem
In this section, unless otherwise stated, let us denote by A4 a real hypersurface of a quaternionic projective space IMP", m 3 3, satisfying V, R = 0, i = 1, 2, 3. Firstly, we want to give the
Proof. From (1.1) and (2.6) the condition VI/, R = 0 gives us 
If X, Y E 9 and are orthogonal to X1, from (3.13) and (3.14) we obtain (3.14) This implies pi = 0. We also obtain fi2 = 83 = 0, that is, AU; = 0. i = 1, 2, 3. Thus from Theorem A M must be congruent to an open subset of either a tube of radius r, 0 < r -C n/2 over IMP", k E (0. 1, , m -l}, or a tube of radius Y, 0 < r < lr/4 over @P"'. In the second case the principal curvatures on D' are 2 cot(2r) and -2 tan(2r) with respective multiplicities 1 and 2. It is clear that for 0 -C r -C n/4 both of them are nonnull and this case cannot occur.
In the case of a tube of radius T-, 0 < r -C n/2, over WPk, k E (0, . . . , l}, there exists a unique principal curvature on 2, I, 2 cot(2r), with multiplicity 3. As it vanishes only if Y = n/4 the proof follows.
